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Comparisons of Process Automation in Cadastral
Digitisation Implementations in Australia
From Fit for Purpose to Digital Rigour in Spatial and
Transaction Processes.

lan HARPER

ORGANISED BY = PLATINUM SPONSORS
H G" @esri @ Trimble

THE SCIFSCEH OF WHERE®



¢ FlIG WORKING WEEK 2019

W 22-26 April, Hanoi, Vietnam

"Geospatial Information for a Smarter Life and Environmental Resilience”

OUTLINE
1. SPATIAL DIGITISATION INNOVATION CASE STUDIES (after 15 years)

l.  New South Wales (NSW) - Capital Intensive strategy to achieve the
highest levels of Digitisation and Automation

IIl. Northern Territory (NT)- Low Capital Investment to achieve relatively
high levels of Digitisation and Automation with 3D cadastral capture.

2. Progressing Fit For Purpose (FFP)

. How to progress the most cost effective spatial improvement of a FFP
solution based on experiences from NSW & NT.

. Transitioning data to be smarter and Fit or the Future.
lll.  Managing data in smarter processes
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Digitisation of Survey Data and Processes in Australia

Whilst all States and Territories are part of a national Intergovernmental Committee on
Survey and Mapping — (ICSM) ePlan initiative only the more populated States
(Queensland, New South Wales and Victoria) invested in ongoing development.
The Singapore Land Authority also adopted the ICSM LandXML data structure
several years ago.

NSW has progressed the furthest into the national initiative whilst the Northern Territory
has moved to a simpler digitisation implementation that does not utilise the ICSM
data model.
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Digitisation of Survey Plans
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Machine Readable

Digital Data File
The survey plan content is stored as a Parcel Fabric Survey Database in a machine

readable (XML) digital data file to benefit from digital efficiencies
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Digitisation in New South Wales (NSW)

NSW has invested strongly in the ICSM LandXML schema to:

« represent every component of a survey plan in a machine readable
format

« implement a high level of rigour and automation

* Dbe able to regenerate the image of the survey plan from the
machine readable data file so surveyors will only be required lodge
one LandXML file.

When plans are complicated this has proved challenging.
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Digitisation in New South Wales (NSW)

Land Registry Services NSW utilises the Plan Test application for a rigorous examination.
Seaconis (inc) developed the desktop or server application to immediately examine
the content of a survey plan lodged as a Parcel Fabric Survey Database through a
portal.

After passing the portal examination (140 tests) the spatial analysis based on automated
comparisons with existing survey plans joined into a Parcel Fabric Survey Database is
undertaken.

This process has also been adopted by the Singapore Land Authority.

deaconis
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Digitisation in the Northern Territory (NT)

Extracting relevant measurement and other data from all NT survey
plans is all but complete after 15 years.

Local surveyors as major stakeholders were engaged in the data capture
so they were part of the process and understood how it worked.

The NT the mapping based Cadastral Database has now been been
replaced by a Parcel Fabric Survey Database (SPICAD) built by
compiling machine readable files of individual survey plans.
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Digitisation in the Northern Territory

Total Digital lodgement was made mandatory in 2017. That lodgement is simplified with a mixture
of formats:

1. adigital image of the new survey plan

2. Afile of machine readable XML text. That content relates only to parcel dimensions and
other measurements that can benefit the spatial upgrading of the parcel fabric (SPICAD) or
statutory jurisdictional content needed for transactions.

3. A standard Plan Examination Report generated by Surveyors.

The NT approach is minimalist compared with NSW but scalable if more rigour or cadastral
intelligence is required in the future.

Basic heights are also entered and stored as parcel attributes when capturing
Strata/Apartment/Condominium survey plans for 3D modelling from the SPICAD survey
database.
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The Northern Territory Survey Database with 3D parcel Attributes
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Cadastral Database with 3D Parcel Attributes — Below ground
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New South Wales and the Northern Territory - Similarities

Both operate under the Torrens Title System — (boundary definition by
"Monument over Measurement” based on survey Title
Maps/diagrams registered by government which guarantees Title
but not spatial extents)

Both began with a Fit For Purpose mapping based cadastral
database in the 1990s and transitioned to a Parcel Fabric Survey
Database to pursue higher spatial precision and digital workflows.
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New South Wales and the Northern Territory - Differences

1. The level of content captured from survey plans into digital survey
database

2. The level of rigour involved in automated plan data examination
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How do we progress spatially from FFP?

To improve the spatial integrity and introduce digital
efficiencies:

Smarter data structure
Smarter database management
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Smarter Data Structure
SMART DATA - Digital objects (parcels) with attributes that allow applications to create
smarter solutions.

Attribute examples

. Unique Identifier (mandatory)

. If nothing else available — default values can be applied
. Jurisdictional identifiers

. Source of data

. Parcel spatial integrity - indexing is high for modern survey/GNSS data or low
from other spatial data

Any other intelligence relevant to land administration
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Smarter Management
Parcel Fabric Survey Database

1. Strategic Object based computation environment compared with existing survey
coordinate geometry computation methods (points & lines) and survey plan outcomes
(local solution identifying parcel relationships).

2. Manages any type of cadastral data
. Digital survey measurement data, plan records or basic measurement records
. GNSS observations
. Spatial
»  Migrating existing mapping databases
»  Parcel databases digitised from imagery or local cadastral maps
»  Crowdsourcing
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Smarter Management

A Parcel Fabric Survey Database

3.  Parcel spatial integrity indexed — adjustment weighting is high for modern
survey/GNSS data or low from other spatial data - good survey data is not corrupted
by surrounding data of less quality

4.  Scaleable - Local datasets can be uploaded to a regional or state Parcel Fabric
Survey Database retaining the complete parcel fabric functionality.
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A Parcel Fabric Survey Database -A Smarter Database
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How do we progress spatially from FFP?

Conversion to a Parcel Fabric:
«  The spatial integrity of the database does not change

« the parcel data structure is migrated to a machine readable text file storing all
attributes.

«  The parcel attributes entered as part of creating the FFP database are retained so
the investment in creating the FFP database is not lost.

«  The platform is set to add further intelligence to the data like Rights, Restrictions
and Responsibilities (RRR). Even if these are not initially spatially defined, an
attribute notification can be added to relevant parcels with reference to
documentation.
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How do we progress spatially from FFP?

The NSW and NT cadastres are based on a Torrens Title system underpinned by
registered deeds and survey plans.

The Northern Territory has transitioned from a mapping database to a Parcel Fabric
Survey Database as a vehicle to higher levels of spatial precision and differing
levels of digital automation.

In any system where existing plans or other spatial records have a legal status,
consideration of including some of the content of those documents should be the
part of the process to improve spatial accuracy.

BUT that need only happen if budgets and resources permit.
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The process to make Land Administration data Fit for the Future

» Collation of any available data into a Parcel Fabric Survey
Database

« Resolve issues of parcel topology (or spatial relationships) and
connectivity

» Upgrade small areas as new data becomes available using local
resources.
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Digital Outcomes for the Future

*  Alocally sustainable process using a stand alone application that
feeds into a regional or State ESRI Parcel Fabric retaining full fabric
functionality in an XML file.

*  Anopen text data structure allowing access by other applications
«  Future efficiencies through:

»  Automation

»  Digital transactions

»  Blockchain
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Thank you for your attention.

lan Harper
harper@geodata.com.au
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